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Preface 


This book has been produced to help Fisheries Officers, community 
leaders and fisheries co-operatives introduce auxiliary sail to small- 
scale fisheries in developing countries, using simple techniques with 
locally-available materials. 

It is divided into two sections. The first section contains all the infor¬ 
mation needed to make a decision as to whether or not auxiliary sail can 
be used to improve the effectiveness of a particular fishery, taking into 
account local factors which will vary from region to region. 

It gives guidance on assessing the economics of a fuel-based fishery, 
and shows the likely advantages, savings and cost-effectiveness of 
auxiliary sail. 

Taking existing boats and fishing methods, it explains in non¬ 
technical terms the principles, design and economics of sailing rigs, 
and how to construct and install them. 

The second section of the book describes in detail five different sailing 
rigs, one or more of which should be suitable in any particular fishery. 
Having examined local conditions, existing boats and fishing methods, 
the reader will then be able to choose and design a sailing system from 
the simple rules and tabular information provided. 

The terms used throughout are basic and the layout is pictorial and 
easy to follow. 

This book does not attempt to give in-depth instruction on sailing 
techniques, but has enough information to allow sailing rigs to be 
installed and tested safely in sheltered waters. 

Written by a team of experts specialising in fisheries development 
and management overseas, the book brings together considerable expe¬ 
rience gained from sail projects in developing countries throughout 
the world. 
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Note 


Italicised words throughout the book are explained fully in the Glos¬ 
sary of Terms on page 77. 
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i. History 

Before the invention of engines, all fishing boats were sailed or paddled. 
Many fleets fished successfully over long distances and in severe weather. 
Even large trawlers operated under sail. 


Over thousands of years, sails and boats were developed in different 
ways to suit particular conditions of weather, local geography and 
traditional fishing methods. 



Polynesian Outrigger Canoe 


In the first half of this century, fishing boats started to use engines, fuel 
was cheap and the use of sail declined. Since then, modern studies of 
sails and sailing methods have given us greater understanding of the 
advantages of using different types and combinations of hull and rig. 
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Fuel is often expensive now and iocally in short supply. Today, when 
sails are fitted to working boats, they can reduce running costs and 
make fishing easier. We can retain the advantages of engines for 
efficient fishing, but can also save fuel, add speed and increase safety, 
by the use of sail. The use of sails to help, rather than replace, the 
engine in a boat is known as Auxiliary Sail. 

fn good conditions, a well-designed sail fitted to a small fishing boat 
can move the boat as fast as the engine will, and on many days of the 
year will save almost all the fuel. And if the engine breaks down, you 
can always sail to safety, whatever the distance. 

There are disadvantages, of course, like extra gear in the boat, but the 
benefits of auxiliary sail are very real. 
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2. What is Sailing? 

Sailing is using the wind to provide power for the boat. All boats will 
sail, some better than others. Boats will sail away from the wind, 
across the wind, or at an angle into the wind, but will not sail directly 


Sails, therefore, can be used to move a boat in nearly all directions, 
and the wind is free and will never run out. 
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How Do Sails Work? 

Sailing away from the wind is easy to understand. The wind blows you 
along and the bigger the sail, the more it pushes. This is the DOlilY- 
II I YD force which you would expect. 



The same happens when wind blows 
across a sail, which is like a vertical 
wing on a boat. 


The important thing to understand is that wind blowing across :» sail 
produces not only the expected DOWNWIND force, but also this 
LIFT force at right angles to the wind. It is this LIFT which enables 
sailing boats to sail across the wind and at an angle into the wind. 



Now we can see how a boat can sail across the wind, 



WIND 


or at an angle into the wind, as the LIFT is still pulling the boat 
forwards. 


WIND 


Now we can see how, by sailing zig-zag at an angle to the wind, a boat 
can make progress towards the wind. This is called TACKING. 
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As one would expect, the wind blowing across the sail still tries to blow 
it downwind as well. However, well-shaped, well-controlled sails will 
produce high LIFT without too much downwind force for sailing 
across the wind, and can be spread out flat for sailing downwind. 



The size of these forces depends on several things: 


• The size of the sail - a large sail produces bigger forces on the 

boat. 

• The speed of the wind a strong wind produces bigger forces on 

the sail and therefore on the boat. 

• The shape of the sail - a sail needs to be well-shaped to produce 

good ‘LIFT’, but any sail will blow down¬ 
wind. 

• The control of the sail - the angle at which the sail is held to the 

wind is very important. You must be able 
to control the shape and angle of the sail. 
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We now know something about how sails work. To understand how 
boats sail we need to know about two other things. 

ONK: The shape of the boat. 

TWO: The stability of the boat. 


Boat Shape 

If the boat is flat like a dish it will blow away from the wind whatever 
we do with the sails. What we need to sail well is a boat which goes 
easily through the water forwards, but which is difficult to push side¬ 
ways through the water. This is why sailing boats have keels or centre¬ 
boards. These are parts of the boat under water which are narrow if 
you look from the front of the boat, but are wide when looking from 
the side. This makes the boat easy to push forwards, but difficult to 
push sideways. 
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Here are some examples: 




To Summarise: To sail well across the wind a boat must be easy 
to move forwards but difficult to push sideways. 

Stability 

The stability of a boat is how hard it tries to stay upright when being 
tipped over by heavy fishing nets, people, waves or the wind on the 
sails. A boat is stable if a lot of people can stand on one side without 
tipping it over. A boat is unstable if it tips over easily. 


Sailing boats should be designed NOT to capsize. 



The wind blowing on the sail will always try to make the boat tip over 
(capsize). Even when sailing away from the wind, the boat will rock 
about. So you can see that a stable boat is better and safer for fishing 
and sailing. If the boat is small, the crew can help to stop it tipping 
over by moving their weight to the right place. 
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3® Commonly Used Rigs. 

The purpose of a sailing rig is to hold up an area of material (the sail) 
to catch the force of the wind, and so move the boat through the water. 

Since man first went to sea, many different sailing rigs have been 
developed; very many types evolved, not only to suit local conditions, 
but for a number of other reasons. 

Obviously, the materials which were available locally would have 
been used to make masts, spars and rigging. The sails would also have 
been made from material which was easily found locally. The weather 
in the region, such as the usual wind direction and sea conditions, 
affected the size and shape of the hulls and sails of the local boats, and 
the distance and direction the fishermen were able to travel. 

This book describes five different sailing rigs, one or more of which 
will be suitable for use in your fishery and, in Appendices 3 to 8, how 
to make and use them. 
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Any of these sail shapes may be used, depending on your choice based 
on Section 7. 



Triangular sail shape, with a 
long spar on the top edge. 


Crab 

Claw 



Three-sided sail with curved 
spars. 


Sprit 



A four-sided sail supported by 
a long, strong spar. 


Gunter 



A good rig for a small boat. 
Four-sided sail, supported by 
an almost vertical spar. 



Simple, four-sided sail. A little 
harder to handle than other 
rigs. Very easy to make. 


Dipping 

Lug 



4* Is Sail Practical in Your Fishery? 

Sail can be used successfully in most parts of the world, but there are 
obviously some places - such as areas with almost no wind - where 
sail will give little or no benefit. 

Therefore, we need to answer the following questions: 

One Are the wind and weather suitable? 

Two - Can our existing boats be adapted to use sailing rigs? 

Three - Are suitable materials available at a reasonable cost? 

Four - Will the sailing rig get in the way of fishing activities? 


One - Wind and weather 

The ideal conditions for using sail are in winds of a constant strength, 
with a speed not below 7 knots and not above 22 knots (see Conversion 
Table, page 136). When the wind strength falls below 7 knots, it has 
little effect on normal sailing rigs. However, many fishing craft work 
successfully in very light winds by spreading large amounts of light¬ 
weight sail. 
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When the wind speed is more than 22 knots, a strong boat can still sail 
well, but the sea will become rough, the forces on the hull and rig will 
be high, and the size of the sail may have to be reduced. 

The worst conditions, then, are strong, unreliable, stormy winds, or no 
wind at all. 

Think about the winds during the year and make an estimate of the 
amount of time that sail can be used in your region. Take into account 
the sea breezes which are caused by the sun heating up the land. They 
will be towards land when the sun is strong, and towards the sea in the 
night and early morning. 


Two - Cam our boats be adapted to use sailing rigs? 

Most boats can make use of sails. The few exceptions are: 

• boats with little natural stability, such as some small dug-out canoes; 

• boats that are too weak to carry rigging forces, such as reed boats or 
rotten boats; 

• boats that simply have no space on deck for sailing equipment. 


The suitability of the boat will depend on its shape, stability, layout 
and strength. Let us look at these in more detail. 


Boat Shape 

As discussed in Chapter 2, the best boats move forward easily through 
the water, but are difficult to push sideways. Shallow boats will need 
additional underwater area - such as a leeboard or a keel extension. 



Stability 

A boat’s natural stability depends on one or more of the four examples 
already shown on page 11. These are: heavy keel; wide beam; out¬ 
riggers and crew ballast. In practice, nearly all boats will be able to 
benefit from some form of sailing rig. 


Layout 

There must be room on board to put up and operate the sailing rig. 
This may mean changing something else such as sun awnings or 
gantries. Some rigs fit into spaces better than others, but it must be 
possible to spread enough sail area near the middle of the boat. 



No room for sails Must change sun shades Easy 


Strength 

The sailing rig will pull hard on the boat, in a different way to the 
strains caused by motoring, paddling or waves. The stays holding up 
the mast will pull upwards, trying to separate the hull planking; the 
leeboard, if any, will pull outwards on the top edge of the boat, and 
the pull of the steering may be higher. 
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So, good boats for 
sailing need to be 
strong, or able to 
be strengthened 
without difficulty. 


Three - Are suitable materials available at a reasonable cost? 

Most sailing materials will be available locally. However, check on the 
following items and their cost: 

Masts and Spars Long, straight timber or other light material 
such as aluminium tube. 

Sail cloth Close-weave cotton or synthetic material. 

Some plastic sacking is suitable. 

&ope Synthetic rope of various sizes (or natural 

fibres if strong). 

Wire Wire rope for standing rigging. 

Fastenings Nails, screws, nuts and bolts, etc. 

Woodworking Some woodworking tools. 

Sailmaking Local experience with sewing machines. 

For smaller boats, the materials used can be very simple. 
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Four - Fishing Activities 

Some fisheries will benefit from sail more than others. There is little 
benefit for a fleet of trawlers which travel a short distance to the fishing 
grounds and then tow heavy fishing gear needing high engine power. 

Fishing boats which travel many miles to fishing grounds, and use 
passive fishing methods such as hand lining and gill nets, may save a 
high proportion of their fuel by using sails. If their usual course direc¬ 
tion is across the wind, they may do without engines or paddles alto¬ 
gether, except for manoeuvring or in calm periods. 


It is worth remembering that: 

* more foci is navcd get dog S', fisfoo; 1 ■ 1 ' 

fishing open? ties itself; 

* mutes screws -i*r- .riiea ■ i-itiri'd (hr-, 

away from the wind; 

■ sea breezes cun hr 'ftrnii fo; vvs 1 ■ 

reluming during the da -. 


How much money can he saved by 
using sail? 


To answer this question we need to know the present fuel costs. If 
information for a group of boats for a whole year can be used, it will 
allow for seasonal fisheries and give a good idea of the savings possible. 
If this information is not available, costs may be taken from one boat 
during a period of fishing activity - though this will give a less accurate 
costing. 

Work out: i. Cost of diesel or petrol (gasoline) used by the engine. 

2 . For outboards, cost of 2-stroke fuel. 


Fuel Costs of s year or i season: 


(D Aveofte use wy 
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If the type of fishing alters at different times of the year (e.g. part of the 
year trawling and part gillnctting), then the above calculations should 
be done separately for each period. 

The total fuel cost for the year often turns out to be much higher than 
expected. 



We now have an idea of how much we spend on fuel, how good our 
weather conditions are, and if our fishing methods are suitable. Let us 
combine this information into a table and find out how much money 
may be saved. 
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Fuel Costs Saved: 
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Notes: 

1. Larger boats expect higher speeds and will need to use their engines 
more in light winds. 

2. Inshore fishing benefits more from sea breezes than more distant 
fishing. 

3. The above savings will depend on how good the materials available 
are for sailing rig making, and how well you set your sails. 
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By using the number in the table for the conditions nearest to yours, 
estimate the actual money which could be saved through using sail, as 
follows: 

Money saved 43 Fuefcasii x PerccnlBgc sttfting i . 

/ . (pageai) . : : - 


As the engine is being used less, you can expect additional savings from 
lower maintenance and engine wear costs. You will also be able to 
increase fishing days if fuel is limited. 


How much wall the rig cost to make and maia^in? 

To decide if sailing is going to be worthwhile, we need an idea of the 
costs involved. As a rough guide we can base this on the cost of the sail 
material. Remember this is a rough guide only. Accurate costings can be 
worked out later when the rig has been designed. 

As a first estimate, for costing purposes only, the sail area will be as 
follows: 


Narrow canoe-type boats: Sd ■ ■ k ; 

Aider* more stable boats: M arti ^ L x - ... ■ 


Note that the resulting sail area can be in either square feet OR square 
metres, depending on how the boat was measured. 



Note: This sail area estimate is for costing only. No sails should be 
made before carrying out the tests in Chapter 7. 


Find out the cost of sufficient sailcloth to make this area of sail (about 
30% more than completed sail area). 

Again, as a first estimate, the cost of the whole sailing rig will be about 
twice the cost of the cloth, or a bit more if many changes are necessary to 
the boat. 

Each year about half of the rig cost will be spent on maintenance and 
replacements. 


Thus, as a guide for decision making: 
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We now have the cost of the sailing rig and already know the possible 
cash saving from reduced fuel consumption. The comparison is the 
most important factor in deciding whether or not sail would be 
beneficial. Obviously, the operation of a sailing rig will need more work 
than just running an engine, but the sail will get you home if the engine 
stops. 

If you live in a remote area without regular supplies of fuel or mechanics 
nearby to repair your engine, the use of a good sailing rig will give you 
extra days fishing. 
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6« Tlie Decision - Is Sail Suitable 
In This Fishery? 

We have now worked out what sailing is, how sails work and which 
sailing rigs are most commonly used In section 4 we looked at the 
things we have to think about to decide if sailing rigs could be practical 
in your area, and in section 5 how much money will be saved by using 
sail. 

The following example, based on an actual fishing community which 
introduced sail when fuel problems became bad, will help you decide 
whether or not to introduce sail in your fishery. 
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The following questions were asked at the start of Chapter 4; we can 
now apply them to this example. 


Yes, the wind is steady and seldom very strong. It blow* along 
the shore, which makes sailing to the fishing grounds easy. 

Cm Mir tiisfiai boats he m4&Mrnmm «*» 

Yes, the boats are quite stable and can be made strong enough 
with simple changes. The teats arc shallow' and will sip side 
'ways through the water so a leeboand is I3B1K111I1 

Vwood is aviikhk for Omn mmtB and local bamboo can 
he Hied for the spars needed. Cotton doth and synthetic rope 
cam ail h® bought M rmmmM$ d'k 

WIU the nm mg Eig get in i»i w«y trftfc* faking? 

No, the handline fishery will not be affected by a sailing rig 
hat -care will be needed when stowing the rig during ring net- 
ting. Fuel savings can be made since the journey to the llllli 
grounds can easily he made under sail The addition of a rig 
does not interfere with fishing and gear handling. 


In Chapter 5, we discussed how to find out annual fuel costs. We then 
combined them into a table which gave a percentage saving for particu¬ 
lar types of boats. 

Ifwe now apply these calculations to the fishing fleet which we are using 
as an example, we find the following: 
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The amount of money spent on fuel by each boat is $3,600 per year. 


We have already seen from the table 
on page 2 1 that a small boat travelling 
a short distance across the wind and 
using passive fishing methods should 
show a fuel cost saving of about 30% 
per year. 

From the example of the fishing fleet 
shown above, the saving per year is 
given by: 

3 °% “ $1,080 
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The cost of a rig for a boat in the fishing fleet in our example can be 
worked out using the calculations shown on page 22. 


fafiw mai win tea r% cast? 

Saii arCi fbr 7 — ■; >- 7 — .0 5 meiJri 

Gist of 104 square metres of iocaT-y = ottor - ^: =: 


'Th^nfiv^coa of whole ng fcotfoii price ■* a)". ** %i 

Allow for Lfichoarij ®§|$| 

Total rig cost ^|p|; 

Total annual mai»itfiiiaace : owl (rig cost £|| : o :: Ao : j||; 


F rom this we can see that for an outlay of $64 on sails, a saving of $ 1,080 
can be made on fuel costs. 

In this example there is clearly an economic advantage to using sail of 
about $6 per trip, without any reduction in fishing effort. 

In fact, the fishing community in the example increased their catches 
under sail due to greater range and safety, and at the same time reduced 
fuel costs. 

The next part of the book explains how to choose, make, and fit a sailing 
rig. 
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7. Choosing and designing a rig 



Lateen Crab Cfaw Sprit Gunter Dipping Lug 

7.1. Which Is the best sailing rig for you? 


The five sailing rigs shown above are described in Appendices 3 to 8. 
Any of the sailing rigs will give good power if well-made and correctly 
used. 

The choice of which rig to use should be based on: 


(a) Materials available, i.e., which rig can be built and controlled best, 
using only materials which are easily found in the area. 

(b) Some operational facts; for example, some rigs are easier to handle 
than others and may be better suited to certain fishing methods. 

(c) Usual wind and weather in the area. 


Here are the main features of the five rigs. More details can be found in 
Appendices 3 to 8. 

Lateen Traditional in many areas. Requires a long spar, but this 
can be made by lashing shorter lengths together. A good rig 
for setting a large sail on a short mast. Not good at sailing 
towards the wind and not easy to tack. Simple to make. Takes 
a lot of space in the boat when not in use. 
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Crab Claw Very efficient for sailing across the wind. Easily controlled 
with light spars and a short mast. Not easy to tack. Can be 
tied up the mast when not in use, away from fishing gear 

and crew. Quite simple to make. 

Sprit Good all-purpose rig. Sprit spar is long and needs to be 

strong. Sail sets on quite a long mast. Tacks easily and can 
be tied out of the way while fishing. Can be used with a jib 
(see Appendix 8). 

Gunter Good small boat rig. Short mast and spars. Tacks easily. 

Not best downwind. Can be used with a jib. Easy to tie out 
of the way when not in use. 

Dipping Simplest shape of all. Very easy to make. Short masts and 

Lug spars. Not as easy to handle as some. Not easy to tack, but 

can be tied out of the way when not in use. 

If in doubt, use the Sprit which is a good rig to suit most purposes. A jib 
can be added later if more sail is needed. 
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(?} , *■ 'A ’ . . 

(b) Load the boat with the gear, equipment and normal number of 

hitv t >> 

(c) Sit or stand men hallway along the boat on one edge, Adslmoie men 
on the same side until the boat leans to the maximum angle to which 
it can safely lean under sail 


y.a. What measurements are Necessary to Work Out the Sire of 
the Rig? 


Whatever sailing rig is used, its total sail area must be in keeping with 
the size of the boat, and in particular with its stability (see Chapter 2). 


Complete calculations are difficult and not necessary; there is a practi¬ 
cal method of working out sail area which is very reliable. It is done by 
sitting people on one edge of the boat until it leans over to its maximum 
safe angle (as far as you wish it to go when sailing). 


This will usually be just before water comes over the side of the boat. 


This is how to do it: 
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If the crew would normally sit on one side of the boat when sailing 
to help keep the boat level, then they should do so during this test. 
This will allow more men on the other edge to lean it over to its maxi¬ 
mum safe angle. 


(d) Count the men needed on the edge to lean the boat over to its maxi¬ 
mum safe angle. Do not count the normal crew. 

(e) Measure the width of the hull of the boat at the widest part. 


(0 ihv ' thi.il',) 
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Now for the Optimum Design Area formula (ODA formula): 



The ODA formula will give a sail area suitable for 20 knots of 
wind see Conversion Table, page 136. If your winds are usually less 
than 20 knots you will need more sail, and with more than 20 knots, less 
sail. 


The formula gives the total amount of sail whether in one piece (e.g. 
Dipping Lug) or in two pieces (e.g. Gunter with jib). 

The formula assumes people weighing 70 kg (154 lb) on the edge of the 
boat. Thin people will give too large a sail area; fat people will give too 
small an area. 



Caution. The ODA formula will tend to over-estimate sail area on 
twin-hulled boats. 
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The Sail Area, Width and Length of the boat are the only measurements 
needed to design the sailing rig. The shapes, sizes and quantities of every¬ 
thing in the rig can now be looked up in the Rig Tables in Appendix 3 to 
Appendix 8. 
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8 ® Preparing the boat 

Even if your fishing boat is already strongly built to make it seaworthy, 
it will still need to have some changes made v nen it is fitted with a 
sailing rig for the first time. 



The rigging tries to pull the sides of the boat up and the mast pushes the 
keel down. 

8.1. The Boat 

The strains on a boat under sail are different from those when motoring 
or paddling. The rigging tries to pull the sides of the boat up and the 
mast pushes the keel down. Make sure the frames are strong enough. 1 1 is 
sometimes necessary to fasten some extra frames beside the old ones. 

The boat will often be heeled at an angle for some time, so parts of the 
boat which usually stay dry may be under water. Extra caulking is needed 
to stop leaks in wooden planked boats. A boat which has loose planks will 
leak more than ever when sailing. 

Rudders or steering oars will be used with more force, more often than 
when using a motor. Fittings need to be made stronger. 
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8.2. Boat Improvements 

The sailing performance of most fishing boats can be improved by mak¬ 
ing the boat deeper, or using boards over the side (leeboards) or through 
the middle (centreboards) to stop the boat sliding sideways. See 
Chapter 2. 



For small boats, the leeboard works very well. It is simple to use, and 
easy to fit to the side of the boat. Make sure that the side of the boat is 
strong enough to stop the leeboard pulling it out of shape. 



There are several ways of fixing a leeboard to a boat: 



A better improvement is the centreboard, but this needs more changes 
to the boat than a ieeboard. 

The narrow opening in the centre of the boat through which the centre¬ 
board slides can be made through the keel or to one side ofit. The keel in 
this area should be strengthened to stop leaks around the centreboard. 
The box in which the board will fit needs to be higher than the waterline 
when the boat is loaded, and should be supported by a cross-member at 



The position of the Ieeboard or centreboard is generally just behind the 
mast. If it is too far forward or too far back, it will make steering 
difficult. A Ieeboard can easily be moved forwards and backwards while 
sailing to get the right balance, but ifyou decide to fit a centreboard, then 
sail first with a Ieeboard until you have decided on the position. 
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Leeboards and centreboards can be made from hardwood planks of 20- 
30 mm thickness. For boats of6-7 metres long, the board needs to be about 
600 mm wide, and should have about one metre below the water. So, the 
length of the board should be one metre plus the height of the boat’s side. 

The addition of depth to the keel will have a similar effect and is often 
easier to do, an additional timber keel being fastened under the existing 
keel. A depth of 200-300 mm will be enough for a boat 6 or 7 metres 
long, but this may be too deep if you are working in areas with shallow 
water or from a beach. 



8.3. Outriggers 


Some small boats such as dug-out canoes arc not stable enough to carry 
sails. This is because a sail makes a boat lean over and if the wind is strong, 
the boat may lean too far and fill with water. From Chapter 2 you can see 
that there are many ways to make a boat more stable; one of the best is 
to fix an outrigger to one side of the boat. 
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An outrigger is like a small canoe which is fixed to the boat with poles. 
The outrigger must not fill with water so it is decked over and made as 
watertight as possible. It may be fixed on either side. 

The outrigger is usually about half the length of the boat and is not as 
deep or wide as the boat to which it is fixed. For example, an 8 m to tom 
(26 ft to 33 ft) canoe could use an outrigger of between 4 m and 5 m (13 
ft and r 6 ft) long. This outrigger should be roughly 0.33 m (1 ft) wide 
and 0.33 m (1 ft) deep. 


(The size will also depend on what 
materials you have available to 
make the outrigger.) 


Here is how the outrigger works: 
If the wind is blowing from this side, 
the outrigger is pushed under water 
as the boat leans over. This stops 
the boat leaning over too far. 



300 mm 




If the wind is blowing from this side, 
the outrigger is lifted out of the 
water as the boat leans over. This 
time it stops the boat leaning too 
far by balancing the wind pressure. 
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Outriggers may be made in a number of shapes, for example: 



The best shape is similar to number i. Tht ‘V’ shape helps to stop the 
boat slipping sideways. 


An outrigger can be made by any method which is used for normal boat¬ 
building, for example: 

6 A dug-out canoe with deck 
0 Plywood 
® Glassfibre 
• Wood planking. 

The best materials for poles are trees about too mm to 150 mm thick. 
The figure below shows the best way of fixing the outrigger. 


Having built and fitted the outrigger, you still need to think about the 
size of the sail you need. If you read pages 31 to 34 again, you will recall 
the way in which the size of sail can be worked out. The method is the 
same for a boat with an outrigger but there are some things to remember: 

(a) When you measure the width of the hull, only include the hull 
of the boat. DO NOT include the outrigger in this measure¬ 
ment. 


(b) When you dp the boat over, and count the number of men 
needed, tip the boat until the outrigger is pushed right under 
water. (This will also test if your outrigger poles are strong 
enough.) 


Now you can carry out the calculation. 


The outrigger will add to the cost of making and maintaining your boat. 
Look at pages 27 and 28 again and add the cost of the outrigger, outrigger 
poles and fixings. The maintenance cost will depend on the material you 
make the outrigger from, but somewhere between a third and a half of the 
total cost of the outrigger will have to be spent each year for mainten¬ 
ance. 
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8.4. The Mast 

The position of the mast is usually about one third of the overall length 
from the front of the boat. The mast should stand on a step made from 
hardwood and fastened between floor timbers or frames. The mast step 
needs to be strongly tastened to the frames, so that it will not move side¬ 
ways as the sail pushes against the mast. Make a central hole through 
the step into which the bottom of the mast will fit. 



I he mast must be supported either by the deck or by a cross-member; it 
may be already there, such as a thwart, or you may need to make and fit 
one. The cross-member needs to be as high up in the boat as possible, and 
strongly fastened to the boat’s frames, as the sideways force from the sail 
pushing on the mast will be high. 
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The mast can be put through a hole made in the deck or cross-member, 
or lashed in position against the rear edge of the cross-member. 


8.5. Standing Rigging 

Some masts are supported by standing rigging (wires or sometimes ropes) 
from the edge of the boat up to the top of the mast. These are called stays 
and shrouds. 

The points on the boat where this rigging is 
attached, both on the front and at either 
side, need to be strong so that the rigging 
does not pull the boat apart. This can be 
done by fitting extra knees and cross¬ 
members fastened to the boat’s frames. 



8 .6. Running Rigging 

The sails and spars are raised, lowered and controlled by running rig- 
ging, usually ropes. Attachment points for running rigging lines need to 
be strong, and positioned to be clear of fishing gear. The halyard ropes 
for raising or holding up the sails may hold heavy loads and may have to 
be released quickly. These lines should be led to cleats positioned on the 
mast support cross-member. 
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8.7. Steering 

When sailing, the direction in which the boat is moving has to be con¬ 
trolled by steering. There are two methods of steering; the one you choose 
depends on the shape of your boat and how and where you use the boat. 

A rudder is most easily fitted to a boat which has a transom, in other 
words, a flat back end. Rudders can also be fitted to double-ended boats 
where the stern is strong enough. 

A steering oar is used w hen the boat cannot be fitted with a rudder, or 
when the boat is operating in shallow water or from a beach. 


Rudder 



8.8. Rudder 


The rudder is a vertical blade centrally fitted to the back of the boat. The 
fastenings are made from metal or rope which allow the rudder to turn 
from side to side. A rudder will not work unless the boat is moving for- 
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Metal fastenings are difficult to make and must be lined up correctly. 
Rope fastenings are easy to make but will need regular replacement. 



The size of the rudder is important. If the rudder is too big it will be 
difficult to operate and will slow the boat down. Ifit is not big enough or 
too shallow in the water, you may not have enough control. 



If your motor boat already has a rudder, when you fit a sailing rig you 
may need to make the rudder bigger. 
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The following table gives a rough guide to the area of rudders for different 
sizes of boat. 
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!f your boat is launched from the beach, then a fiixcd rudder may not be 
a good idea as it can be broken in shallow' water. An alternative is a 
lifting rudder. 


Rudder down 


Rudder up 
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Boats with outboard motors may have the motor moved to one side to 
fit a central rudder, or can often use a steering oar. 

If you are fitting a sailing rig to your boat for the first time and your 
boat does not have a rudder, then fit a steering oar as a first step. Once 
you have experience of your boat under sail, you may later decide to fit 
a rudder. 


8.9. Steering Oar 

A steering oar needs more skill and effort than a rudder but works well 
and is very easy to fit. The oar is loosely lashed at the back of the boat so 
that it may be twisted or turned in any direction. 


The oar is used as a sideways paddle to turn the boat when it is slow 
moving or stopped. At speed, the oar is moved with a combination of 
twisting and sideways movement. 



The oar should be made from light, strong wood. The drawing below 
gives the size of a typical oar for a boat of about 7 metres long. 
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9* Making the Mast and Spars 

9.3. Mast Selection 

The obvious choice for a mast is a tree trunk, although other materials 
may be used. A good mast is strong, straight and not heavy. Most small 
boat sailing rigs need masts of between 3 and 7 metres in length. In many 
areas, lengths of wood between 3 and 5 metres are common; the size you 
can find will help you with the choice of rig it is possible to make. 

Most species of tree are suitable for inast making. Among the best are 
Pine, Mangrove, Eucalyptus and some hardwoods. The suggested length 
of the mast is given in the Appendices, but before cutting the tree 
remember to add the depth of the boat to the length given. 




Wood is not the only material which can be used to make masts. If alu¬ 
minium or steel tubes are available, they will be suitable if their weight 
and strength are about the same as a wooden mast would be. Generally, 
steel pipes are too heavy, but small tubes could possibly be used for masts 
on rigs like a Grab Claw or Lateen. 
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§.2. Wooden Mast Making 

The selected tree should be cut down and the bark and branches removed. 
11 should then be dried by leaving it, lying flat, for several weeks. This is 
important since the mast will not be strong or last very long if it is not 
properly dried (seasoned). Drying may cause shakes (splits along the 
grain) in some species of tree. These do not usually affect the strength of 
the mast. 

Gut the mast to the correct length and trim it down to size as necessary. 
The diameter at the top should be about half the diameter at the bottom. 

I 

TO Pd 

t 
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The base of the mast should be 
shaped as shown to form a strong 
end to fit into the mast step. 


Fasten wooden chocks to the top of 
the mast as shown to support the 
rigging. These need to be strongly 
fixed. This method is better than 
holes which go right through 
the mast, as they will weaken it. 
Deadeyes for halyards are also 
fitted by chocks as shown in the 
Appendices. 


The mast is now ready for the rigging, and can then be fitted into the 
boat. 
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9*3* Spar Selection 

Spars are the poles used to spread the sail, area away from the mast. Each 
type of rig has different requirements, so the materials you have available 
will affect the type of rig you can make (see Section 4). 

The best material is young hardwood trees, although any tree used for 
mast making is also suitable. Bamboo is also good, but may have to be 
replaced regularly. 



Several shorter lengths of wood can be lashed together to make a spar. 
This method is suitable for Lateen and Crab Claw where the spars are 
long. The Sprit rig needs a long spar which must be light and stiff. If it is 
not, it will bend in the middle and probably snap. 


Other spars, such as those for Gunter and Dipping Lug rigs, are shorter 
and need to be strong to keep the shape of the sail. Some bend in the spar 
is a good thing as it gives the sail some flexibility in stronger winds. 


1 he length of a spar can be worked out from the Appendices, or by 
making the sail and then cutting the wood to fit. 
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9.4° Spar Making 

The spar should be prepared and dried in the same way as the mast. The 
shaping of spars differs from rig to rig. On some rigs, the spar is thicker 
in the middle than at each end, whilst on others, the spar simply tapers 
from one end to the other. Usually, booms are the same thickness from 
one end to the other. The Appendix for your chosen rig will show the 
shaping and dimensions of spars. 



Some spars, mainly booms, need to turn around the mast. This is done 
by using a fork of a tree or wooden chocks lashed tightly to the spar. The 
boom is held in position against the mast using wooden blocks or rope. 
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io® Making the Rigging 

io. x. Standing Rigging 

Standing rigging is needed with most rigs to hold the mast up. Suitable 
materials are wire, steel rod, wire rope or rope. They need to be strong 
and not stretch too much. 



The standing rigging is attached to the boat at (usually) three points. 
The approximate positions are shown above. The side stays must be 
behind the mast. 


The rigging should be attached to the 
mast with a loop around the top of 
the mast. This loop is spliced (see page 
56) or seized, and held in place by 
wooden chocks fitted to the mast. 
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To hold the mas* up properly, the rigging must be pulled very tight. 
This is done by using deadeyes and a thin line called a lanyard. The 
rigging is made fast round a circular wooden block (the deadeye) which 
has three holes bored in it. Another deadeye is made fast at the attach¬ 
ment point on the boat. The lanyard is laced through the holes in each 
block, pulled tight and tied - this makes the rigging very rigid. 



When cutting the rigging to length, remember the following things: 




Metal rigging can be welded or mechanically fastened. It needs careful 
inspection, as corrosion will weaken it. Wire rope should be spliced and 
needs oiling to prevent rust. 
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io.2. Running Rigging 

All the ropes needed to control the sails are known as running rigging. These 
are halyards, sheets and other control lines. 


Rope is made from many different materials. Some are man-made ‘plas¬ 
tic’ ropes such as polypropylene or nylon; others are made from natural 
fibres. Man-made ropes stretch more than natural fibre and slowly break 
down in sunlight, becoming stiff and weak in time. They also break 
quickly if rubbed in one place by a sharp corner (chafe). Natural fibre 
ropes shrink when wet and swell in size, sometimes jamming deadeyes. 

Suitable sizes for running rigging are shown in the Appendices but you 
will have to see what is available in your area. A disadvantage with thin 
rope is that is is difficult to hold. 


Pulling a rope can be made easier by using a looped system as shown 
below. The more times the rope runs back and forward, the easier the 
rope is to pull. Deadeyes should be used so that the rope runs smoothly. 
This system is known as purchase. 
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io.3* Splicing and Selling 

A loop in a piece of rope or wire can be made by splicing or seizing. 


Splicing involves opening up the 
strands in the end of the rope, then 
threading them back through the 
rope. 



Seizing simply involves tying the rope 
together with twine or thin rope. It is 
not as strong as splicing, but a lot 
easier to do. 



xo«4< Stepping the Mast 

Once the standing rigging and any halyard deadeyes have been at¬ 
tached to the top of the mast, it can be put up or ‘stepped’ in the boat. 
Make sure the foot of the mast fits tightly into the mast step and is sup¬ 
ported by the deck or cross-member. Connect the standing rigging to 
the boat and tighten it so that the mast is not straining the cross-member. 


You are now ready to attach the spars and make the sails. 
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ii. Making the Sails 

This chapter will show you how to make sails with either three or four 
sides. Having chosen your rig, you will need to read this chapter together 
with the Appendix of your chosen rig (Appendices 3 to 8). 



The quality of the sail material and the standard of workmanship when 
making the sails will both affect the performance of the boat when sail¬ 
ing. When finished, the sails should be maintained as well as local condi¬ 
tions will allow. Sails which are looked after well will last much longer 
and perform much better. 


11.1. Selection of Materials 

(a) Terylene cloth is the most stable material for workboat sails, but is 
often not available and is expensive. Man-made fibres tend to be broken 
down in sunlight, so a terylene sail is not necessarily long lasting. The 
thread used to sew the sails does not sink into terylene cloth so may be 
damaged by chafe; broken thread needs replacing quickly to stop the 
sail coming apart. 




58 


(b) Nylon cloth is suitable for small sails ofless than 8 square metres. It 
stretches too much to be used for larger sails. 


(c) Cotton cloth varies considerably in quality - generally the more 
seeds (black spots) you can see in the raw cloth, the lower the quality. 
The strength of the cloth depends on the length of the individual fibres 
in the strands which make up the cloth (the staple length). The longer 
the fibres, the stronger the cloth. Many cotton cloths are not woven 
tightly enough to hold the wind. You can find out by blowing through a 
sample and feeling the amount of air passing through. Many close- 
woven drill-type cottons are suitable for sailmaking; it is better to buy it 
in the raw state (before it has been dyed). Cotton rots if left wet and is 
also stiff'and difficult to handle when wet. Thread sinks into the cloth, 
so does not rub against standing rigging. 


(d) Flax cloth is generally stronger than cotton but does stretch more. 
It is easier to handle when wet, but is heavier so is more suited to larger 
sails. Flax is easily grown and is often available. Finished sails should be 
treated as for cotton to prevent rot and deterioration (see ‘Mainten¬ 
ance’, page 72). 


(e) Polypropylene or polyethylene reinforced plastic sheet is often 
available and can be used for small craft sails. The material is stretch- 
resistant and holds reasonable shape when made into sails, though 
frequent folding and exposure to sunlight will reduce life. Sails made 
from plastic should last up to 6 months. 


All sail cloth is available in a variety of widths. Cotton and flax cloths 
should be bought as wide as possible and false seamed (see page 62) to 
maximum 500 mm widths. 
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(f) Thread. All sailmaking should be carried out with nylon/terylene 
thread for machining, regardless of the sail cloth in use. Linen thread 
may be used, particularly for hand sewing, but cotton thread is to be 
avoided due to its lack of strength and poor resistance to rot. 


Where possible, sailmaking should be done by machine to give regular 
seams and good finished shape. Ordinary domestic sewing machines, 
foot or hand powered, are satisfactory for small boat sails up to 20 square 
metres in area. 


11.a. Sailmakiaig 

A large, flat area is needed for laying out and sewing the sails. Ideally, 
the sailmaking site should have: 


• a floor surface big enough to spread out the largest sail full size. The 
best floor surface is wood, so that the cloths can be laid out and held in 
place by spikes or nails. If earth or cement are used, the surface should 
be as smooth as possible; 


• shade from the sun and protection from rain and w ind; 

* the sewing machine positioned close to the sailmaking floor, with space 
around it to allow for handling oflarge areas of cloth. 
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Tools needed for sailmaking. 

- Sewing machine, spare needles, size 18 to 25. 

- Nylon, terylene or linen thread. 

- Hand-sewing palms. See note below. 

- Selection of sail needles, sizes 14 to 18. See note below. 

Hollow fids for splicing. See note below. 

- Scissors and a knife to cut cloth. 

- Chalk for marking floor and cloth. 

- Tape measure, at least 10 metres long. 

- Battens to mark curves, as long as the longest side of the sail. 

Straight edge, 3 to 5 metres long, steel or hardwood. 

NOTE: 

• A hand-sewing palm is made of thick leather. It is worn on the hand 
when hand-sewing sails and protects the hand when pushing needles 
through sailcloth. If palms are unavailable, use a block of wood, 
although this is not as convenient. 

• Sail needles are made from hardened steel; they need to be strong, as 
sailcloth is tough and needs a lot of force to sew. 

0 A hollow fid is used for opening up a rope to make a hole for splicing, 
or to allow a smaller piece of rope to pass through. If a fid is unavail¬ 
able, use a piece of steel or brass pipe of 25-40 mm diameter, cut at an 
angle like this: 



Making the sails 

To make a sail you need 30% more sail cloth than the area of the sail to 
be made. The extra is to allow for making the strengthening pieces at 
the comers and edges. Little is wasted. 
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For simplicity, the making of sails can be divided into eight steps: 

STEP ONE. Draw out the shape of the sail on the ground by marking 
each of the corner points and joining them with straight lines. The lines 
can be ropes or chalk marks but must be permanent enough to remain 
for the two or three days required to make the sail. You now have the 
plan. 

To draw the plan of a three-sided sail you need only the lengths of each 
side; for a four-sided sail you need the four lengths and one diagonal 
length. Always start by drawing out the diagonal. 



Check that the shape laid out looks generally the same as the shape of the 
sail shown in the Rig Description Appendix 3 to 8. 


STEP TWO. Lay the cloths on the plan; start with the leech or back 
edge of the sail, which should lie exactly on the marked line. Lay each 
cloth parallel to that edge, overlapping each other by about 80 mm, 
and overlapping the top and bottom by about 150 mm. 
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STEP THREE, Each of the cloths is now ready for false seaming. This 
means stitching folds into each cloth from top to bottom. The distance 
between these folds should not be more than 500 mm. False seams rein¬ 
force the sails and help them keep their shape. 



Lines of sewing 


Starting from the leech edge, take each cloth in turn and false seam it 
every 500 mm, laying the cloths back on the plan after they have been 
false seamed. Leave an overlap of about 50 rnm between cloths. 


STEP FOUR. Keeping the 50 mm overlap, join up the cloths by sew¬ 
ing them together lik** this: 



Lines of sewing 
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When all the cloths have been sewn together, they should form a rough 
‘sail’. This should overlap the plan by about 150 mm except the leech 
edge, which should lie exactly on the plan line. 


STEP FIVE. Take a batten and a marker and mark out the curved 
edge shapes of the sails like this: 



NOTE: AH sail edges are curved except for the leech which is straight 
on all rigs. The only exception to this is the Crab Claw, which has a cur¬ 
ved leech. See the Appendix of your chosen rig. 


The curves wall put shape into the sail and increase the power you will 
get from it. Too much curve will make a sail which will not work when 
sailing towards the wind. Too little curve will result in a flat sail with 
little power. 
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The curve required for each edge of the sail may be read from this table. 
Note that there is no curve in the leech of any sail, except the Crab Claw. 



Using scissors, cut exactly along the marked lines, keeping the strips of 
cloth which you cut off. 


STEPSIX. Using offcuts of cloth, cut 
out the corner strengthening patches. 
You will need two for each corner of 
the sail, as shown, and two for each 
reef point. The patches need to cover 
500 mm each side of the sail. 



Sew the patches onto the sail to match the edges already cut. 
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STEP SEVEN. Take the strips of doth which were cut off when shap¬ 
ing the edges of the sail. Fold them over to lose the cut edge, and sew 
them along all the sail edges, sewing through the comer patches. 



Make sure that the strips follow the pre-cut edges of the sail, so as to keep 
to the curves which were marked out in Step Fiv". 


STEP EIGHT. The sail is now ready for roping. Rope is sewn conti¬ 
nuously along the mast edge of the sail and along the edges which will 
be laced to spars. 
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Before being sewn to a sail, the rope is stretched for several hours and ail 
kinks removed. The rope is then stretched again between two uprights, 
and the edge of the sail held to it with stitches, every two metres. Note 
that you start in the middle of the rope, with the mast edge of the sail. 



Following this, the rope is sewn to the sail using one stitch to each lay of 
the rope, keeping the upper edge of the rope level with the sail edge. Make 
sure the rope does not twist. 



At each corner of the sail, the rope is 

sewn in. 
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At corners without edge roping, such as the clew, a short rope is sewn on 
which extends beyond the reinforcing patches. This rope has a loop 
which is seized and sewn in. 



The rig drawings in Appendices 3 to 8 
show the reef points for each particular 
sail. Reef points are needed to tie up the 
loose part of the sail when the area must 
be reduced in a strong wind. At the place 
on the edge of the sail where a reef point is 
shown, a short length of rope is sewn on as 
shown in the drawing. Once again, a loop 
is seized and sewn in. 

Across the sail in line between the reef 
point and the front edge, small patches are 
sewn over the seams. They are sewn on in 
the same way as corner patches. Make a 
small hole through both the patches and 
the sail, and sew around the edge of the 
hole to prevent tearing the sailcloth. A thin 
Sine about 500 mm long is passed through 
the hole and knotted on each side of the 
sail. 



The sails are now complete and ready to be put onto the boat. 
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It is worth remembering that: 

I IWBB B BMWBBBMBWW HB W i 



Sail maintenance is explained fully at the end of the next chapter. 
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12® Attaching and Hoisting the Sails 

Once the sails are complete they must be attached to the mast and spars 
as appropriate. This is done by lacing. There are two methods of lacing; 
one for the spars, where the sail is permanently attached, and the other 
used on Sprit and Gunter rigs to enable the sail to slide up and down the 
mast. 



Lacing - method i 

This method of tight lacing is used to permanently attach sails to booms 
or spars. 


Start with a piece of line or cord which is one and a half times as long as 
the side of the sail to be laced. At one end, attach the line to the corner of 
the sail and pass it around the spar and back through the corner hole, 
pulling the line tight. About 300 min along the sail edge, thread the lacing 
line under one strand of the edge rope, around the spar, and back through 
itself, as shown below. 
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This is repeated at equal intervals along the spar. At the end of the sail 
edge, the line should be pulled tight and tied to the corner of the sail. 

At either end of the sail edge, a short line is attached to the corner of the 
sail, pulled tight, and tied to the spar. This keeps the edge of the sail tight 
along the spar. See picture on page 71. 


Lacing - method a 

This type of loose lacing is used where a sail is to be pulled up and down 
the mast and needs to slide easily. 

Start with a piece ofline or cord which is twice as long as the side of the 
sail to be laced. At one end, attach the line to the corner of the sail. About 
300 mm along the mast, thread the lacing line round the mast, under one 
strand of the edge rope, and back on the same side of the mast. A further 
300 mm along, repeat this on the other side of the mast as shown below. 
The process is repeated until the whole sail side is laced to the mast. 



Care should be taken that the lacing is loose enough to allow the sail to 
slide, remembering that the mast is thicker at the bottom than at the 

top. 
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Halyards 

If the sail and spar are large and heavy, two blocks will be needed to make 
pulling the sail up easier. This method is described in more detail in Sec¬ 
tion 10, and is shown below. 



Halyards and sail corners should be tied to the spar, as this method does 
not reduce the strength of the spar. Wooden chocks fitted to the spar will 
stop the rope slipping and help to position it each time the sail is hoisted. 



72 


Maintenance of sails 

Sails should be looked after as well as possible. Sails which are well- 
maintained will last much longer, and will perform better. 

Man-made sailcloth, such as Terylene, tends to break down in sunlight, 
so sails made from this material should be covered when not in use. 

Natural materials, such as cotton or flax, will rot if left wet; salt water 
makes this problem worse. 

Whenever possible, therefore, remove all sails from the spars and wash 
them in fresh water. They should then be left flat to dry. When dry., they 
should be folded and then stored in a dry place. 
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13. Testing and Sea Trials 

Before going to sea for the first time, it is essential that the boat with sails 
fitted is thoroughly tested. To make sure that the rig works correctly 
and safely: 

- Launch the boat in calm conditions and check for leaks; 

- With the crew on board, check that the boat does not roll too 
easily or too slowly, which may happen if the mast is too heavy; 


- Test the strength of the rig by straining the mast and checking 
the rigging attachment points on the boat. It should be possible 
to tip the boat over by pulling on a halyard to the top of the mast 
from outside the boat; 



- Raise and lower the sails to check that halyards and sheets move 
easily, and that any lacing methods work correctly; 

- Check the fit of the sails. Adjust to avoid wrinkles or bagginess; 
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- Try the rudder or steering operation. Make sure it does not get 
in the way o r mailing or fishing gear; 

- Now try sailing in a light wind. Is the boat stable? Does the strain 
on the rig cause the hull to leak? Can the boat be steered easily? 

- Try sailing with both more and less crew and gear; 

- Is the sail too large - or too small - for comfortable sailing in 
average winds? 

Practice reefing and controlling the sails in stronger winds. 


It must be possible to control the rig and the steering in all conditions. 
The boat must not have too much sail, so that there is a danger of capsizing. 

The first fishing trips should be in company with other boats while fishing 
methods are worked out. The steadier movement and increased safety of 
the sailing craft will soon become apparent. 

Long, offshore trips should not be made until the crew has confidence in 
the rig, and can handle it safely. Remember that the wind may drop, or 
blow from the wrong direction, so engine or paddles may still be needed. 



75 


14® Performance Monitoring and 
Log Keeping 

Having installed sail on some fishing boats, it is a good idea to record their 
performance to check that the savings which we worked out in Chapter 5 
are in fact being made. 

Write down fuel consumption and catch per trip during a whole season. 
Compare this with similar boats, or the same boats before conversion. 
Note whether boats with sails catch more or less fish, and whether they 
make more or less trips per year. At the same time make a note of wind 
and sea conditions. 

All this information can be easily written into a table like the one shown 
below. If it is filled in at the end of each day’s fishing, it will have enough 
information at the end of the season to make comparisons simple. 


This example shows the 
sort of table which will 
give enough information 
at the end of the season 
to work out any savings 
that have been made. 
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APPENDIX I - GLOSSARY OF TERMS 



Brdiasl 


Weight to give the lx>at stability. Usually 
metal or stones placed low down or on 
the keel. 


batten 


Beam 


Beaufort 



Flexible strip used to draw t urves when 
cutting out sails. 


The width of the boat at the widest part. 


\ Beam J 






A scale of wind speed from o to 12. 

Force o = no wind 

Force 3 = light wind 

Force 6 = strong wind 

Force 8 = gale 

Force to = storm 

Force 12 = hurricane 

(see Conversion Table, page 134 b 


Belaying Pin 


Pin to which a halyard is tied. A cleat 
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Boons 


Brailed 


Capsize 


Caulking 


Centreboard 


a A spar along the Ixitlom edge* of a 
sail. I'sed on Gunter rigs. 

(b) A spar used when sailing away from 
the wind, to spread the sail, l ied to the 
lower back corner of the sail and pushed 
out from the boat in Dipping Lug or Sprit 

rigs. 


A sail which is folded up when not in use 
by means of a rope. (See page 109.1 


To turn the boat over on to its side, or 
upside down (usually by accident). 



Cotton or other material inserted bet¬ 
ween the wooden planks of a boat to make 
them water-tight. 


A flat board sticking down into the water 
in a slot built into the centre of the boat. 
Can be raised and lowered. Stops the lx>at 
slipping sideways when sailing. 






8o 


Chafe 

ClMK'k 

deal 


('Sew 


W earing out of ropes or sail cloth, usually 
by rubbing round or over a sharp corner. 

A piece of wood used to position or hold 
firm a rope or another piece of wood. 

A device for securing a rope such as a 
halyard. The rope is wound round the 
cleat, which prevents it moving or slip¬ 
ping. See also belaying pin. 

The back lower corner of the sail. 



Control Line 


Craft 


Crew 


Crass-Mem her 


Deadeye 


A small rope used to adjust the position of 
a sail or spar. 

A boat. 


The people needed in the boat for sailing 
and fishing. 


A piece of wood fixed across the boat, 
usuallx used tin supporting (he mast see 
thwart 



A circular piece of wood with a hole or 
holes through it, used as a turning point 
for a rope. 







Deck 


Downwind 


False seams 


Fastening 


Fid 


Structure covering the top of the huil. 
May cover all or part of the boat. 


Away from the wind. 


Strengthening sea nr s sewn along the 
length of a piece of sail cloth. Helps the 
sail to keep its shape. 



A nail, bolt or screw used when building 
a boat. 


A tool used in rope work. Used for open¬ 
ing up a rope to make a hole for splicing, 
or to allow a smaller piece of rope to pass 
through. 


Fart of the standing rigging which goes 
from the top of the mast to the from of the 
boat. 


Wooden ribs, inside the boat, to support 
the planking. 





Gybe 

Turning the boat round whilst pointing 
away from the wind. 

Halyard 

A rope which is used to pull the sail or 
spar up. 


Hand-Sewing Palm See Palm. 

Heel To lean the boat over. 


Hull 


The outside structure of the boat. 


Pieces of wood used to position a spar. 


Jib A small triangular sail which can beset in 

front ofthe mast. Also called a headsail or 
jib isee Appendix lb. 


Keel The part of the boat under water. Stops 

the boat slipping sideways when sailing. 


Knee 


Wooden block used as support or rein- 



Knot 


Lacing 


Lanyard 


Lash 


Leech 


Leeboard 
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(a) Method of joining two or more ropes 

together. 

(b) A measure of the speed of a boat or 
the wind. 1 knot equals 1 nautical mile 
per hour (see Conversion Table, page 

•M) 


A thin rope lor attaching the edge of a sail 
to a spar. 



A short rope used to attach one thing to 
another. 


To join or hold two things together using 
rope. 


The back edge of the sail. 


A flat board sticking down into the water, 
attached to the side of the boat. Stops the 
boat slipping sideways when sailing. Can 
be raised or lowered using a rope. 



Lift 


The force produced by the wind blowing 
across a sail which drives the boat. 







Make Fast 


Mast 


Mast Step 


Outrigger 


Palm 


Planking 


Purchase 


84 


To tie a rope to stop it moving or slipping. 

A pole or several poles on which sails and 
spars are hoisted. 


The block into which the bottom of the 
mast is fitted. 



A small float, like a canoe, which is at¬ 
tached alongside a bigger boat to improve 
its stability. 


Made of thick leather. Worn on the hand 
w hen hand-sewing sails. Protects the hand 
when pushing needles through sailcloth. 


Thick strips planks of wood, fixed edge 
to edge, w hich make up the hull ofa Ikkii. 


Method used to make pulling ropes easier, 
explained on page 56). 




Reef, Reefing 


To make the sail smaller by folding or 
rolling, used when the wind is strong. 
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Reef Points 

Points on the sail at which small ropes are 
used to tie up loose sail when reding. 

Rig 

The spars, sails and rope needed to make 
a boat ready to sail. 

Rigging 

See Running Rigging and Standing Rig- 

Rudder 

Moveable underwater part of the boat 


list'd lor steering, instead of an oar. 
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Spar 

A wooden or metal pole used to set the 
sails. Masts, Itooms, sprits and yards are 
all spars. 

Splice 

Method of joining ropes together by 
interweaving the strands. 



Sprit 

A spar used to support the top back cor¬ 
ner of a sail (see Appendix 5). 

Stability 

The stability of a boat is how hard it tries 
to stay upright when being tipped over 
by heavy fishing nets, people, waves, or 
the wind on the sails. 

Standing Rigging 

Wires or ropes which hold the mast up. 
Usually three are used, one at each side, 
and one at the front of the boat. 

Stays 

Parts of the Standing Rigging which go 
to the front or back of the boat. 

Step 

See Mast Step. 

Stern 

The hack of the boat. 

I’acking 

Turning the boat round whilst pointing 
towards the wind. 








APPENDIX 2 - INTRODUCTION TO 
RIG DESCRIPTION APPENDICES 
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APPENDIX 2 . 

Each of the following Appendices contains a short description ofa particular rig, and 
tables of information to enable you to design and construct a rig. 

The tables give the dimensions necessary to lay out a particular size of sail (see Sail¬ 
making Chapter 12). These measurements are exact. 

I nformation on spar and rigging sizes is also given as a table. These measurements are 
approximate they will help you find out the materials you need to buy for making 
the rig. 

The following points should be noted: 

(A) The length of the mast is given to deck level and does not include the part of the 
mast inside the boat. Measure the depth of the boat and add this measurement to 
the mast length. 

For example: 

• Mast length ffrom tablet = 4.5 metres 

® Depth of boat = 0.7 metres 

® Mast length needed — 4.5 + 0.7 metres = 5.2 metres 
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( B) The thicknesses given for the mast and other spars are for good quality materials 
which are not tracked or rotten. If poor quality wood or other materials are used, 
these measurements will need to be made larger. 

(h The lengths of the shrouds and Ibrestay allow for attachment to mast and dead- 
eyes, although you should remember that the exact measurements depend on the 
length and width of the boat. 

D t Whe n making the rig, the sail, spars, rigging and ropes shou ld be laid out on the 
ground to check that all the lengths are sufficient. 


Example: 
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So, if you need to make a to square metre sail, the tables above are used to find the 
lengt h of the sail sides: 


A - 6.5 metres; B = 3.5 metres; C = 5.4 metres. 

8 mm 
8 mm 
8 mm 


Halyard length = 9 metres 

Sheet length = 13 metres 

Control line length = 1 1 metres 


Haly ard diameter 
Sheet diameter 
Control line diameter 



APPENDIX 3 - LATEEN RIG 
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LATEEN RIG 

General The Lateen sail is three-sided, it sets on a short mast and has a long spar 

on the top edge of the sail. The Lateen rig has been used for centuries on 
traditional craft all over the world. 



Mast and The mast should be angled forward slightly as shown in the drawing; 

Rigging this makes changing the sail from one side to the other easier. The mast 

is short and standing rigging is only needed on boats over 7 metres long. 
This rigging is changed from side to side each time the sail is tacked. 

Spar The spar spreading the sail is very long and so needs to be strong and 

light. It can be made from several shorter pieces lashed together. The 
spar should be thicker in the middle than at either end. 


I he top edge of the sail is laced to the spar using Method t (see page 
%) • 
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Halyard 


Sail Control 


Handling 


Reefing 


The sai! is hoisted by a rope halyard tied to the upper spar. This hal¬ 
yard should be attached between one third and halfway along the 
length of the spar from the bottom end. The end of the halyard is tied 
to a deal on the cross-member which supports the mast. 

The angle of the sail is controlled by a rope (or sheet) at the back 
corner of the sail. Two further lines are used to control the sail. One, 
attached to the top of he spar, controls twist in the sail. The other, 
attached at the bottom of the spar, controls the angle of the spar. 

The sail is lacked by lowering and rehoisting on the new side. Gybing is 
achieved in the same way, but with practice the sail can be allowed to 
blow round in front of the mast. Sailing towards the wind or across the 
wind, the spar is angled upwards. When sailing downwind, the spar 
can be allowed to set horizontally. 


The sail is reduced in strong winds by lowering the spar and tying off 
the loose sail along the bottom edge. 


When not in use, the sail can either be stowed on deck or be pulled up 
against the spar so that it does not catch the wind. 


Stowing 
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APPENDIX 4 - GRAB CLAW RIG 
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CRAB CLAW RIG 

General The Crab Claw sail is three-sided with long spars on the upper and 

lower edges. It is set on a short mast. This rig is common on multihull 
craft in the Pacific. 



Mast and The mast is installed in an upright position. Since the mast is short, 
Rigging standing rigging is not usually used to support it. 

Spars I he spars spreading the sail are long, so they need to be strong and 

light. They may be made from short lengths lashed together, or from 
a long piece of wood. An ideal material is Bamboo. The spars are better 
if they are curved to follow the shape of the sail. 


Sail 


The top and bottom edges of the sail are laced to the spars using 
Method 1 (see page 691. 


Halyard The sail is hoisted by a rope halyard tied to the upper spar. This hal¬ 
yard is tied about halfway along the upper spar. When hoisted, the 
halyard is tied to a cleat on the cross-member which supports the mast. 
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Sail Control 


Handling 


Reefing 


Stowing 


The angle of the sail is controlled by a rope (or sheet) tied to the 
bottom spar. A further line attached at the front lower corner of the 
sail is used to control the amount the sail is tilted up or down. 


When tacking, the sail is pulled round the back of the mast and the 
forward line re-attached. Gybing is done in the same way. The angle 
at which the sail is tilted up or down is important. A good all-round 
position is shown in the drawing, but when sailing downwind, the sail 
can be more horizontal. 


The sail is reduced in strong winds by lowering the upper spar and 
tying off the loose sail. 



When not in use, the sail can either be stowed on deck or be pulled up 
against the mast so that it does not catch the wind. 
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APPENDIX 5 - SPRIT RIG 



SPRIT RIG 
General 


Mast and 
Rigging 

Spar 


io6 


The Sprit rig uses a four-sided sail which is spread by a long spar across 
the sail, called a sprit. This rig is most commonly used on small boats, 
and sometimes on larger boats with a jib (see Appendix 8). This rig is 
easily handled by a small crew. 



The mast should be in an upright position with the standing rigging 
tight. 


The spar or sprit' is long, so it needs to be strongly made. It is best 
made from a single piece of wood, but several pieces can be used if they 
are strongly lashed together see page 510 The spar should not bend; 
the sail will work much better if the sprit is very stiff. 



Sail 


Halyard 


Sail Control 


Handling 
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The bottom end of the spar is tied to 
the mast using a rope which is passed 
loosely round the mast and back to the 
spar. This rope fits over a chock on the 
mast, and supports the spar. 



A boom is sometimes used when sailing away from the wind. 


The front edge of the sail is laced to the mast using Method 2 (see page 
70). The lacing should not be pulled too tight. The top corner of the 
sail should be tied to the spar with a knot which will not slip down the 
spar. 


A single halyard hoists the sail, and the end is tied to a cleat on the 
cross-member which supports the mast. 


The angle of the sail is controlled by a rope ^or sheet) at the lower rear 
corner of the sail. The upper end of the spar (or sprit) is also controlled 
by a rope tied to the top of the spar. This sprit control system reduces 
the twist in the sail when sailing across or towards the wind. 


The sail turns behind the mast when tacking or gybing, so does not 
need any special techniques. 



The sail can be reduced in strong winds by 



ONE By lowering the sail down 
the mast, and tying the excess at 
the bottom edge. 


The spar is lowered down the 
mast, so there should be a second 
chock on the mast at the level of 
the boom to support it. 


TWO By removing the sprit to 
leave a triangle. The excess sail 
should be tied back. 
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Stowing The sprit rig has a useful method of stowing the sail at the top of the 
mast. A rope is taken from the top of the mast, around the sail, and 
back to the top of the mast. When this rope is pulled tight, the middle 
of the sail is pulled towards the top of the mast, leaving the deck clear 
for fishing gear handling. This is known as brailing. 


























APPENDIX 6 - GUNTER RIG 


GUNTER RIG 


General 


Mast and 
Rigging 

Spar 


The Gunter sail is four-sided. The top spar is almost upright, which 
allows a tall sail to be set on a short mast. The bottom edge of the sail is 
spread by a boom. The Gunter rig is most commonly used on small 
boats and is especially good when sailing towards the wind. A jib (see 
Appendix 8) may be easily fitted. This -’g is easily handled by a small 
crew. 



Standing rigging is used to support the mast. The mast should be upright, 
with the rigging tight. 


The spar is long, so it needs to be strongly made. It is best made from a 
single piece of wood, but several pieces can be used, if they are strongly 
lashed together (see page 51;. 
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The bottom end of the spar is 
positioned on the mast by a pair 
oijaws , and held against the mast 
by a short rope. The jaws are 
made from two chocks. They 
need both to be strongly made 
and strongly held to the end of 
the spar. 



The front end of the boom also has jaws to position it against the mast. 
These are also held against the mast to stop boom movement. They 
are made either from the fork of a tree, or from two chocks, as shown 
in the drawing. 




I he top edge of the sail is laced to the spar using Method i (see page 
69), 1 he bottom edge of the sail can either be laced to the boom using 
Method 1, or it can be pulled tight at the back corner and tied, leaving 
the bottom of the sail unlaced. The front edge of the sail is laced to the 
mast using Method 2 (see page 70}, taking care not to puli the lacing 
too tight. 





Halyard 


Sail Control 


Handling 


Reefing 


Stowing 


The sail is hoisted by a single rope halyard. This should be tied to the 
spar about one-third of the spar length from the bottom end. When 
hoisted, the halyard is tied to a cleat on the cross-member which 
supports the mast. 


The angle of the sail is controlled by a rope (or sheet ) on the back end 
of the boom. 


The sail is easy to handle. It turns behind the mast when tacking or 
gybing, so does not need any special techniques. 


The sail can be reduced in strong 
winds by lowering the spar and 
tying the loose sail at the bottom 
edge. The halyard should then 
be moved further up the spar to 
keep the spar upright. 



When not in use, the sail is either stowed on deck or the boom can be 
tied against the mast to keep the deck clear for fishing gear handling. 
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DIPPING LUG RIG 

General The Dipping I <ug has a four-sided sail which is spread by a spar at the 

upper edge. 11 can be used on boats of all sizes. 11 is not supported by 
standing rigging, so on small boats the mast may easily be removed or 
lowered to the deck. This makes the Dipping Lug rig particularly suit¬ 
able for fishing boats which operate through surf on to a beach. The 
Dipping Lug rig sails well towards the wind. It also performs well 
across the wind, but needs a boom when sailing downwind. 


Yard 



Me,st and The mast does not have standing rigging, but the halyard is tied to the 

Ragging edge of the boat; this gives side support to the mast when the sail is up. 

The mast should be held firmly upright by the mast step and by the 
lashings round the cross-member or by the hole in the deck. 
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Spar 


Sail 


Halyard 


Sail Control 


The spar at the top of the sail needs to be stiff and light, and should be 
thickest in the middle. It is best made from one piece of wood, but 
several pieces can be used if they are strongly lashed together (see page 
51). A boom is sometimes used when sailing away from the wind. 


The top edge of the sail is laced to the spar, using Method i (see page 
69). The other three edges do not have spars. The lower front corner 
of the sail is lied to the front of the boat. 


The sail is hoisted by a single rope halyard. This should be tied to the 
spar about one-third of the spar length from the front of the spar. When 
hoisted, the halyard is tied to a belaying pin (or a cleat), which should 
be close to the outside edge of the boat. This helps support the mast on 
the side from which the wind is blowing when the boat is sailing. Because 
the rig needs to be lowered and raised whilst sailing, it is usual to make the 
loads on the halyard less by using a purchase. This is described on 
P«ge 55- 


The angle of the sail is controlled by a rope (or sheet) on the lower rear 
corner of the sail. A further rope is tied to the front lower corner of the 
sail; this is used to pull the front edge of the sail tight. 



124 


Handling 


Reefing 


Stowing 


When tacking or gybing, the sail 
needs to be partly lowered. 


Then the forward control line is 
let go and the sail and the front 
of the spar are pulled round be¬ 
hind the mast. 


Then the forward line is retied, 
the sail is hoisted again, and the 
halyard is retied on the side of 
the boat which is facing the 
wind. 





This makes the Dipping Lug rig more work to handle than some other 
sailing rigs. 


The sail can be reduced in strong 
winds by lowering the spar and 
tying the excess at the bottom 
edge. 



The sail is stowed on deck when not in use, but takes up little space as 
the spar is short. 
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The jib, or foresail, is a three-sided sail carried in front of the mast. It may be used on 
both Gunter and Sprit rigs. 

The advantages of a jib are: 

(r) It gives improved performance to the boat when sailing into the wind. Usually 
the boat will be able to sail closer to the direction from which the wind is blowing. 

(2) It is a very simple and quick method ofincreasing the amount of sail when sailing 
away from the wind. 

The sail is fixed to th t forestay along its front edge; this is done with short lengths of 
line tied around the forestay which allows the sail to slide up and down. The bottom 
corner at the front is tied to the boat so that the front edge pulls tight when the sail is 
hoisted. The sail does not need any extra spars to spread it. 





The sail is controlled by two sheets, leading each side of the mast, and through sheet 
points on the boat. When the boat is tacked or gybed, the jib is changed from one side 
to the other, using these sheets. 



When not in use, the jib should be lowered into the boat. The sail is not reefed, but in 
strong winds can be lowered to reduce the sail area of the boat. 





















APPENDIX 9 - CONVERSION TABLES 


(1) Beaufort Scale to Knots to Metres/Second to Km/Hour. 

(2) Square Metres to Square Yards to Square Feet. 

(3) Metres to Feet and Inches. 

(4) Millimetres to Inches. 
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i. Beaufort Scale to Knots to Metres/Second to Km/Hour. 
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a. Square Metres to Square ¥ard* to Square Feet. 
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4. Millimetres to Inches. 
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